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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on May 08, 2006 was filed 
on the mailing date of the instant application on May 08, 2006. The submission is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Objections 

3. Claim 1 is objected to because of the following informalities: "the gain profile" 
lacks antecedent basis in the claim. Appropriate correction is required. 

4. Claims 1-13 are objected to because of the following informalities: claims 1 and 9 
contain multiple grammatical errors and should be carefully revised. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1-13 are rejected under 35 U.S.C. 1*12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention, "multi-wavelength-oscillating in an envelope 
wavelength range" is not proper English and can not be understood as written. For the 
purpose of this examination the examiner will read claim 1 as "...to adjust an 
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inter-mode spacing of oscillation modes discretely oscillating at multiple 
wavelengths in a wavelength range within a gain profile of a given semiconductor 
material...". Furthermore, claim 1 and hence all the dependent claims are indefinite 
because "a maximal value" is indefinite because it does not provide a basis of 
comparison. For the purpose of this examination "a maximal value" must be 
considered any value as long as there is some "spacing" between any modes. 
Claim 2 is indefinite for the same reason. It is not possible for the examiner to 
determine what a "minimal" number of modes are since there is no basis of comparison. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-6 and 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bae et al. (Photonic Quantum Corral, Carrier Ordering, and Photonic Quantum 
Dot/Ring Device) in view of Han et al. (InGaAs-AIGaAs-GaAs Strained-Layer Quantum- 
Well Heterostructure Circular Ring Lasers). 

9. Bae et al. discloses: 

• With respect to claim 1, a three-dimensional (3D) photonic quantum ring (PQR) 
laser (Fig. 4) for a low power consumption display, this is a recitation of intended 
use and since the laser of figure 4 emits light it can be used for as a display 
device, wherein the-PQR laser has a sufficient small radius to adjust an inter- 
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mode spacing (IMS) of oscillation modes discretely multi-wavelength-oscillating 
in an envelope wavelength range within the gain profile of a given semiconductor 
material of the PQR laser so that the IMS has a maximal value (Fig. 4). 

• With respect to claim 2, wherein the adjustment of the IMS to the maximal 
value causes the number of the oscillation modes oscillating in the envelope to 
be adjusted to a minimal value (Fig. 4). 

• With respect to claim 3, wherein the radius of the PQR laser is in a range of 1 5 
urn to 2 urn depending on the structure and shape of the PQR laser and the 
semiconductor material (Fig. 6). 

• With respect to claim 9, a three-dimensional (3D) photonic quantum ring (PQR) 
laser (Fig. 4) for a low power consumption display, this is a recitation of intended 
use and since the laser of figure 4 emits light, wherein the PQR laser has a 
sufficient small radius to adjust that the number of oscillation modes discretely 
multi-wavelength-oscillating in an envelope wavelength range within the gain 
profile of a given semiconductor material (Fig. 4) of the PQR laser has a value of 
1. 

• With respect to claim 10, wherein the radius of the PQR laser is in a range of 
15 urn to 2 urn depending on the structure and shape of the PQR laser and the 
semiconductor material. 

10. Bae et al. does not disclose: 

• With respect to claim 1, the dependence of modal spacing on the radius of the 
ring lasers. 
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• With respect to claims 4 and 11, wherein the radius of the PQR laser is about 3 
urn. 

• With respect to claims 5 and 6, wherein the number of the oscillation modes of 
the PQR laser is has a value of 1 . 

• With respect to claim 9, the dependence of modal spacing on the radius of the 
ring lasers and the radius being lowered until only a single mode is present. 

11. However, Han et al. discloses: 

• With respect to claim 1, adjusting the radius of the ring lasers to adjust the 
modal spacing (817 introduction lines 12-18). The advantage is that by adjusting 
the radius the device can be optimized to emit at a pre-selected number of 
modes (817 introduction lines 12-18). 

• With respect to claim 4 and 11, wherein the radius of the PQR laser is about 3 
urn (817 introduction lines 12-18). It has already been established that the radius 
is adjusted to determine the modal spacing. Therefor, one of ordinary skill in the 
art would know to make the radius 3 urn to optimize the modal spacing. 

• With respect to claims 5 and 6, wherein the number of the oscillation modes of 
the PQR laser is has a value of 1 (817 Introduction lines 12-18). 

• With respect to claim 9, the dependence of modal spacing on the radius of the 
ring lasers and the radius being lowered until only a single mode is present (817 
introduction lines 12-18). 

12. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the device disclosed by Bae et al. with adjusting 
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the modal spacing by adjusting the radius as disclosed by Han et al. in order to optimize 
the device to emit at a pre-selected number of modes. 

13. Claims 7 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bae et al. (Photonic Quantum Corral, Carrier Ordering, and Photonic Quantum Dot/Ring 
Device) in view of Han et al. (InGaAs-AIGaAs-GaAs Strained-Layer Quantum-Well 
Heterostructure Circular Ring Lasers) as applied to claims 1 and 9 respectively above, 
and further in view of Grillot et al. (U.S. Patent Number 6,504,171). 

14. Bae et al. in view of Han et al. do not disclose: 

• With respect to claims 7 and 12, wherein the PQR laser oscillates in an 
oscillation wavelength band corresponding to one of red (R), green (G), and blue 
(B), to thereby emit corresponding colors therefrom. 

15. However, Grillot et al. discloses: 

• With respect to claims 7 and 12, wherein the PQR laser oscillates in an 
oscillation wavelength band corresponding to one of red (R), green (G), and blue 
(B), to thereby emit corresponding colors therefrom (column 11 lines 17-19). The 
advantage is to tune the light the laser can produce (column 1 1 lines 22-24). 

• With respect to claims 8 and 13, which oscillate in a wavelength band 
corresponding blue color, is coated with a material to generate a PQR spectrum 
having white color. 

16. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have further modified the device disclosed by Bae et al. in view 
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of Han et al. with the device emitting red, green or blue light as disclosed by Grillot et al. 
in order to optimize the light for a specific use. 

17. Claims 8 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bae et al. (Photonic Quantum Corral, Carrier Ordering, and Photonic Quantum Dot/Ring 
Device) in view of Han et al. (InGaAs-AIGaAs-GaAs Strained-Layer Quantum-Well 
Heterostructure Circular Ring Lasers) in view of Grillot et al. (U.S. Patent Number 
6,504,171) as applied to claims 7 and 12 respectively above, and further in view of (U.S. 
Pre-Grant Publication 2004/01691 81 ). 

1 8. Bae et al. in view of Han et al. in view of Grillot et al. does not disclose: 

• With respect to claims 8 and 13, which oscillate in a wavelength band 
corresponding blue color, is coated with a material to generate a PQR spectrum 
having white color. 

19. However, Yoo (U.S. Pre-Grant Publication 2004/0169181): 

• With respect to claims 8 and 13, which oscillate in a wavelength band 
corresponding blue color, is coated with a material to generate a PQR spectrum 
having white color (claim 5). The advantage is that white light is produced (claim 

20. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have further modified the device disclosed by Bae et al. in view 
of Han et al. in view of Grillot et al. with the coating on the blue wavelength laser as 
disclosed by Yoo in order to produce white light. 
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Conclusion 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kwon et al. (U.S. Pre-Grant Publication 2002/0024980) discloses 
a PQR laser. Furukawa (U.S. patent Number 6,282,226) discloses a 3D ring laser. 
McCall (U.S. Patent Number 5,343,490) discloses a whispering mode micro-resonator. 
Park et al. (Chiral wave propagation manifold of the photonic quantum-ring laser) 
discloses inter-mode spacing dependent on radius. Armani et al. (Ultra-high-Q toroid 
microcavity on a chip) discloses a ring laser. Bae et al. (Spectrum of three-dimensional 
photonic quantum-ring microdisk cavities: comparison between theory and experiment) 
discloses a PQR laser and its properties. Park et al. (Evanescent and propagating 
wave characteristics of the photonic quantum ring laser) discloses a PQR laser and its 
properties. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joshua J. King whose telephone number is 571-270- 
1441 . The examiner can normally be reached on Mon.-Thurs. 10:00-7:30 and every 
other Fri. 10:00-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Min Sun Harvey can be reached on 571-272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JJK 06/19/2007 




